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Sir: 

I, the undersigned, Dr. Marcelo E, Criscuolo, residing at Guevara 349, Buenos Aires, 
Argentina, declare and state as follows: 



1 . I am an employee of Bio Sidus S.A. The owner of the patent application is 
Sterrenbeld Biotechnologie North America, Inc., which company is wholly owned by Bio 
Sidus S.A. I am also a co-inventor on the patent application. 



2. An accurate list of my credentials is set forth in my Curriculum Vitae 
attached as Appendix 1. 



3. I have reviewed the abovc-captioncd patent application and the Office 
Action dated June 1, 2004. I have also reviewed the claims of the captioned patent 
application. 



4. The patent application discloses at pages 7-9 several methods of purifying 
human erythropoietin according to the invention. Experiments directed to erythropoietin 
purification were also disclosed on pages 9-16 using one set of purification steps. As shown 
in Appendix 2, an alternative erythropoietin purification process as discussed in the 
captioned application was tested under my direction., resulting in the successful purification 
of human, erythropoietin. 



5. An additional alternative purification processes of purifying recombinant 
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- 2 - Carcagno et aL 

AppL No. 09/830,964 

human erythropoietin from cell supcrnatants was employed, comprising a combination of 
the steps disclosed in the patent application (differential saline precipitation; hydrophobic 
interaction chromatography; two concentration and diafiltration steps; anionic exchange 
chromatography; cationic exchange chromatography; and molecular exclusion 
chromatography), but in a different order. The attached data provide a description of the 
alternative process. 



6. Given that the protein purification protocol containing the steps described in 
the specification results in a purified erythropoietin, and that these steps may be employed 
in varying order, it is my opinion that one of ordinary skill in the art would expect to 
successfully purify erythropoietin using the methods of the present invention. On 
information and belief, one of ordinary skill would also know how to vary the steps of the 
purification protocol to obtain purified erythropoietin through the claimed method. 



7. J hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements aud 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the 
validity of the present patent application or^ny patent issued thereon. 
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CURRICULUM VITAE 
2004 



NAME 

DATE AND PLACE OF BIRTH 
ID 

MARITAL STATUS 
ADDRESS 
E-MAIL ADDRESS 



Marcelo Eduardo Criscuolo 
February 14, 1953, Buenos Aires 
10.822.775 
Divorced, two children 
Guevara 349. C.A.B.A. 
mec@biosidus.com.ar 



EDUCATION 

1976 



Graduate School of Pharmacy and Biochemistry, University of Buenos 
Aires. 

Degree: Biochemist. 



PROFESSIONAL BACKGROUND 

1990 - 2003 Bio Sidus S.A. Position: Executive Director 

1989 - 1990 Bio Sidus S.A. Position: Scientific-Technical Coordinator 

1981 - 1990 Bio Sidus S.A. Position: Head Protein Department 

1 980 - 1981 Chemar S.A. Position: Advisor for the development of diagnostic kits. 

1979- 1980 Inmunoquemia S.A. Position: Professional in charge of Protein 
Development 

1976 - 1979 Laboratory of Vasoactive Substances 

Institute of Medical Investigation directed by Dr. Victor E. Nahmod. 

1977 - 1991 Direction and management of clinical laboratories in private hospitals, 
TEACHING ACTIVITY 

1975 - 1977 Professor at the Department of Physicochemistry, School of Pharmacy 
and Biochemistry, University of Buenos Aires. 

FELLOWSHIPS 

1986 Institute of Immunology, Luminy. Marseilles, France 

Directed by Dr. Goldstein 
Subject: 2-5 Oligo A synthetase system 
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1 983 Department of Virology, Institut Curie, Paris, France. 

Directed by Dr. Ernesto Falcoff 
Subject: Gamma interferon 

1977 Fellow of the Scientific Committee of Research, Argentina 



COLLABORATIONS IN THE FIELD OF BIOTECHNOLOGY 

- Direct participation as officer in charge of the Protein Department of Bio Sidus S.A. 
in the development and scaling up of upstream and downstream processes of the 
following recombinant human proteins, currently distributed in over thirty countries 

a. Erythropoietin - Launched in Argentina in 1990 

b. Interferon alfa 2b - Launched in Argentina in 1991 

c. Filgrastim - Launched in Argentina in 1995 

d. Somatropin - Launched in Argentina in 1997 

e. Lenograstim - Launched in Argentina in 1998 

f. Interferon alfa 2a - Launched in Argentina in 1998 

- In collaboration with renowned international centers, development of controlled 
release systems for biomolecules, 

- Direction of the "Pharmaceutical Dairy Project". Project description: development of 
cloned transgenic animals to obtain therapeutic molecules in milk of mammals. First 
stage of the project concluded with the birth of the first cloned calf in Latin America 
(Pampa) in August 2002. Second stage of the project in course: birth of cloned 
calves transgenic for the human growth hormone gene. 

- In collaboration with CERELA and PROIMI (Government Research Centers), 
development of a probiotic medicine to treat gastrointestinal disorders. Marketed in 
Argentina since 2002. 

- Direction of the project: "Gene Therapy Directed to the Angiogenesis of Ischemic 
Tissues", developed by Bio Sidus in collaboration with Fundaci6n Favaloro. Project 
description: development of a pharmaceutical product having as active ingredient a 
plasmid carrying the Vascular Endothelial Growth Factor (VEGF) gene. Injection of 
this plasmid might replace current surgical options such as coronary by-pass or 
cardiac graft, offering a simpler and safer therapeutic alternative. Patients with 
peripheral ischemic episodes will also benefit from this therapy since it could prevent 
amputation of damaged limbs. Pre-clinical assays on pigs and goats showed 
promising results. Protocols for Phase I clinical trials have been submitted to the 
ethics committees of Argentinean Regulatory Authorities. 

- Direction of the project "Gene Therapy directed to Cancer Treatment", in 
collaboration with the Instituto Roffo r Argentina. Project description: Construction of 
plasmids carrying the gene codifying for the Herpes Virus Timidine Kinase (TK). 
Treatment has been designed through the injection of plasmid into tumor cells to 
induce production of TK plus simultaneous administration of Gancyclovir to induce 
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destruction of tumor cells. Ongoing pre-clinical trials in dogs with melanoma. 
Direction of plant biotechnology projects: 

a. Obtention of several events of potatoes resistant to viral pathogens (PVY 
virus) through incorporation of a viral gene in the plant genome. The result 
of this genetic modification is the inhibition of viral replication in the cells of 
plant individuals that could correctly incorporate said transgene. Two 
transgenic varieties have been obtained which have been registered at the 
Direction of Variety Registration of the Secretariat of Agriculture, Livestock, 
Fishing and Food. 

b. Strategy described in M a" is being applied to other local plant varieties (sugar 

cane) with promising results. 

c. Obtention of several potato events resistant to herbicides (Glyfosinate). 

d. Development of a genotypification system for grape strains, project in 
collaboration with the Argentinean Institute of Vitiviniculture, to genetically certify 
grape varieties. 

e. Development of a system to produce biomolecules in tobacco plants (Molecular 
farming). 

f. Development of micropropagation techniques (specially berries). 



PUBLICATIONS 



Entrance in mitosis of adult cardlomyocytes in ischemic pig hearts after plasmid- 
mediated rhVEGF165 gene transfer. 

Laguens R, Cabeza Meckert P, Vera Janavel G, del Valle H, Lascano E, Negroni J, 
Werba P, Cuniberti L, Martinez V, Melo C, Papouchado M, Ojeda R, Criscuolo M, 
Crottogini A. 

Gene Therapy 2002 9(24) 1676-81, 2002 

Identification of a Linear Epitope of Interferon-Alpha 2b Recognized by 
Neutralizing Monoclonal Antibodies. 

Blank, V. C; Sterin-Prync, A.; Retegui. L. A.; Vidal, A.; Criscuolo, M.; Roguin, L. P. 
European J. Biochem. 265:11-19, 1999. 

Monoclonal Antibodies as Probes to Study the Interferon Alpha 2 B Binding 
Domain to Receptors. Blank ,V.C; Sterin Prync, A.; Vidal, A.; Criscuolo, M.; Retegui, 
L.A.; Roguin, L. P. 

J. Interferon Cytokine Res., Suppl. 1, 1998. 

Safety and immunogenicity of HIV-1 Tat toxoid In immunocompromised HIV-1- 
infected patients. 
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Gringeri A, Santagostino E, Muca-Perja M, Mannucci PM, Zagury JF, Bizzini B, Lachgar 
A, Carcagno M p Rappaport J, Criscuolo M, Blattner W f Burny A f Gallo RC, Zagury D. 
J Hum Virol. 1(4):293-98, 1998 

Antibodies to the HIV-1 Tat protein correlated with nonprogresslon to AIDS: a 
rationale for the use of Tat toxoid as an HIV-1 vaccine. 

Zagury JF, Sill A t Blattner W T Lachgar A, Le Buanec H, Richardson M, Rappaport J, 
Hendel H p Bizzini B, Gringeri A, Carcagno M t Criscuolo M, Burny A, Gallo RC, Zagury 

D, 

J Hum Virol.1(4):282-92, 1998 

Absence of clinical, virological, and immunological signs of progression in HIV-1 
Infected patients receiving active anti-interferon immunization: a 30 month follow- 
up report. 

Gringeri A, Santagostino M, Cusini M, Muca-Perja M, Mannucci PM, Burny A, Criscuolo 
M, Lu W t Andrieru JM ( Mbika JM, Lachgar A, Fall LS, Chams V, Feldman M ( Hermans 
P, Zagury JF, Bizzini B, Musicco M, Zagury D. 
J, AIDS & Human Retrovirology 13: 55-67, 1996 

Anti-alfa interferon immunization: safety and immunogenicity in asymptomatic HIV 
positive patients at high risk of disease progression. 

Gringeri A, Santagostino E, Manucci PM f Siracusano L f Marinoni A, Criscuolo M ( 
Carcagno M, Fall LS, M'Bika, JP, Bizzini B, Zagury D. 
Cellular and Molecular Biology 41(3) 381-387, 1995 

A randomized placebo controlled blind anti AIDS clinical trial: safety and 
immunogenicity of a specific anti-IFN alfa Immunization. 

Gringeri A, Santagostino E f Manucci PM, Tradati F, Cultraro D t Buzzi A, Criscuolo ME, 
David A, Guillemot L, Barr6-Sinoussi F, Lachgar A, Chams V, Le Coq H, Fouchard M. 
J. AIDS 7(9) 978-988, 1994 

Syperinduction of mitogen-stimulated interferon and other lymphoklnes by Sendal 
virus, 

Costas M, Mella D, Criscuolo ME T Draz A, Finkielman S, Nahmod VE, Artz E. 
J. IFNRes. 13(6) 407-412, 1993 

Damage of tracer erythropoietin results in erroneous estimation of concentration 
in mouse submaxillary gland. 

Vida! A, Carcagno M, Criscuolo M f Barcelo AC, Alippi RM, Leal T, Bozzini CE. 
Expt HematoL 21(2):299-302, 1993 

Serum immunoreactive erythropoetin in high altitude natives with and without 
excessive erythrocytes is. 

Le6n Velarde F, Monge C f Vidal A, Carcagno M, Criscuolo ME, Bozzini CE. 
Expt HematoL 19: 257-260, 1991 

Eficiencia clinica con bajas dosis de eritropoyetina humana recombinante, 
rHuEPO, obtenida a partir de c6lulas BHK en anemia secundaria a IRC: ensayo 
multic6ntrico. 

Davidovich C, Depine S, Ferder L, Cantanovich F, De Leone H, Diez O, Elbert A T Greco 
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J, Landi D, Rendo P, Sanzhez Avalos JC, Criscuolo ME, Dfaz A. 
Medicina Buenos Aires 50(5): 426, 1990 

Treatment of recurrent common warts with one low dose of Intralesional natural 
human leukocyte interferon alfa. 

Pueyo S, Criscuolo ME, Davidovich C, Zorz6pulos J, Pesce A, Diaz A 
J. Biol. Ftegul. Homeostat. Agents 4(2): 47-50, 1990. 

Screening simultaneo de anticuerpos monoclonales y gamma globulinas totales 
en sobrenadantes de hibridomas. 

Carcagno M, Vidal A, Criscuolo ME, Dfaz A. 
Medicina Buenos Aires 49(5): 516, 1989 

Diagnostlco y tratamiento de lesiones da cuello uterino producidas por el HPV, 
virus del papiloma humano: ensayo con Interferon t6plco e intralesional. 

Audisio TM, Moreno Jl, Armando R, Sambuelli R, Zarazaga J, Criscuolo ME 
Zorz6pulos J, Coriey E, Davidovich C, Diaz A. 
Obst. Ginecol. Latinoamer 47(1-3): 9-13, 1989. 

Cu-Zn super6xido dismutasa eritrocitaria humana: purificaclon, caracterizacibn 
y optimizacion de la determinaci6n de su actividad enzimatica. 

Malaspina M, Mella D, Vidal A, Carcagno M. Criscuolo ME, D'Alesio E 
Medicina 49(5): 462, 1989 

Serotonin and melatonin synthesis in peripheral blood mononuclear cells: 
stimulation by interferon-gamma as part of an immunomodulatory pathway. 

Finocchiaro LM, Arzt ES, Fernandez-Castelo S, Criscuolo M, Finkielman S, Nahmod 
VE. 

J. Interferon Res. 8(6):705-16, 1988 

Immunomodulation by indoleamines: serotonin and melatonin action on DNA and 
interferon-gamma synthesis by human peripheral blood mononuclear cells. 

Arzt ES, Fernandez-Castelo S, Finocchiaro LM, Criscuolo ME, Diaz A, Finkielman S, 
Nahmod VE. 

J. Clin Immunol. 8(6):51 3-20,1 988 

Therapeutic use of human leukocyte Interferon in dermatologic disorders caused 
by Herpes Simplex Virus. Multicenter study. 

Crespi H, de Mora E, Pueyo S, Jaimovich L, Stringa S, Raimondo E, Gn'nstein S, 

Criscuolo M, Davidovich C, Diaz A. 

Med Cutan Ibero LatAm. 1 6(6) A59-65, 1988 

Purificacion parcial de interferdn humano tlpo alfa para su utilizacidn en 
productos farmaceuticos. 

Criscuolo ME, Denoya CD, Pesce A, Mella D, Caputo M, Zorz6pulos J, Dfaz A. 
Interferon y Biotecnologfa 4(1): 28-36, 1987. 

Angiotensin II regulates interferon gamma production. 

Fernandez Castelo S, Arzt E, Pesce A, Criscuolo ME, Diaz A, Finkielman S, Nahmod 
VE. 
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J. IFN. Res. 7: 261-268, 1987 

EstudSos sobre la producclbn de un interferon recomblnante humano expresado 
bajo el control del promotor lac UV5 de Escherichia coli. 
Ruiz Trevisan A, Pesce A, Criscuolo ME, Dfaz A, Coriey E, Denoya CD, Zorz6pulos J. 
Interferdn y Biotecnologfa 3(3): 211-223, 1986. 

Producci6n de un polipeptido con actividad antiviral por fusl6n del gen interferon 
alfa 2 humano al gen lacZ del bacteri6fago M13mp8. 

Denoya CD, Ruiz Trevisan A, Pesce A, Criscuolo ME, Zorzopulos J, Diaz A. 
Interferon y Biotecnologfa 2(1): 15-25, 1985 

Biologia de los interferones 

Diaz A, Pesce A, Criscuolo ME, Denoya CD. Zorzopulos J. 
Adel. Microbiol. Enf. Infec. 3(1): 1-61. 1984 

Interferon: de la bioquimica a la ch'nica 
Criscuolo ME, Zorzopulos J, Diaz A 
Rev. Arg. Transfusidn 3: 45-50, 1982 

Activation of the kallikrein-bradykinln system in acute renal failure 

Criscuolo ME, Finkielman S, Nahmod VE. 
Medicina (B Aires)37 Suppl 2:33-29, 1977 



SUBMISSIONS TO SCIENTIFIC MEETINGS 

Therapy with alfa-lnterferon Induces Improvement of Platelet Counts in Children 
with Chronic Idiopathic Thrombocytopenic Purpura 

Rendo, P.; Donato, H.; Fernandez, J.L.; Rosso, A.; Picdn, A.; Rov6, A. Kohan, R.; 
Rapetti, M.C.; Schvartzman, G.; Laverne, M.; de Galvagni, A,; Criscuolo, M. 
3T JOINT MEETING OF THE ICS/ISICR - Amsterdam 2000 

Predictive Factors Of Sustained Response To Interferon Alfa 2b And Ribavirin 
Therapy For Chronic Hepatitis C. 

Fernandez, J.L.; G6mez, F.; Fay, F.; Rendo, P.; Criscuolo, M. and the Group for the 
Study of HCV. 

3"* JOINT MEETING OF THE ICS/ISICR - Amsterdam 2000 

Therapy With Interferon Alfa 2b And Ribavirin In Naive Patients With Chronic 
Hepatitis C. 

Fernandez, J.L.; Gomez, F.; Fay, F.; Rendo, P.; Criscuolo, M. and the Group for the 
Study of HCV. 

3* JOINT MEETING OF THE ICS/ISICR - Amsterdam 2000 

Predictive factors of non-response to recombinant interferon alfa 2b in patients 
with chronic Hepatitis C. 

Fernandez J, Rendo P, Marangunich L. Vidal A, Carcagno M, Criscuolo ME, Grupo 
de Tratamiento de la Hepatitis C. 

Annual Meeting of the International Society for Interferon & Cytokine Research, San 



PAGE 7/1 1 * RCVD AT 12/1/2004 12:07:29 PM [Eastern Standard Time] * SVR:NT-R16HTFAX/0 * DNIS:2 * CSID:54 1 1 49098054 * DURATION (mm-ss):04-20 



DE :Bio SiduS S. A. 



N° DE FAX :54 11 49098054 



01 DIC. 2004 14: 18 P8 



Diego, 1997 

Treatment of anglodysplasia with recombinant interferon alfa 2b. 

Rendo P, Kumiko E, Guerra L t Carcagno CM, Papendieck C, Fernandez J, Criscuolo 
ME. 

Joint Meeting International Cytokine Society and International Society for Interferon 
and Cytokine Research, Geneva, October 1996. 

Evaluation of efficacy of interferon alfa 2 in patients with multldrug-reslstant 
pulmonary tuberculosis (MDRTB) 

Rendo P, Palmero D, Abbate E, Castro Zorrilla L. Montaner LJ, Vidal A, Criscuolo ME. 
Joint Meeting international Cytokine Society and International Society for Interferon and 
Cytokine Research, Geneva, October 1996. 

A double blind controlled trial of recombinant human interferon alfa 2b in 
hemodialysis patients with chronic hepatitis C. 

Fernandez J, Rendo P f Del Pino N, Grupo Nefrolbgico para el estudio de HCV, Viola 
L, Criscuolo ME. 

Joint Meeting International Cytokine Society and International Society for Interferon and 
Cytokine Research, Geneva, October 1996, 

Recombinant erythropoietin as treatment for the anemia of prematurity. 

Donato H, Rendo P, Vain N, Vivas N, Schvartzman G, DiGregorio J, Vidal A f Carcagno 
M, Criscuolo ME. 

Congress of the International Society of Hematology, Cancun, M6xico 1994 

Correction de la anemia del prematura con altas dosis de eritropoyetina humana 
recombinante. 

Rendo P, Donato H, Vain N, Vivas N T Schvartzman G t DiGregorio J, Carcagno M, Vidal 
A, Criscuolo ME. 

Biolatina 94, II Feria Congreso Latinoamericano de Biotecnologia - / Congreso 
Argentine de Biotecnologia. Buenos Aires, Junio 1994. 

Actividad antiviral de interferon alfa 2: optimlzaci6n estadi'stica del ensayo in 
vitro. 

Marangunich L, Delia Cella J, Prynk A, Vidal A, Criscuolo ME. 

Biolatina 94, II Feria Congreso Latinoamericano de Biotecnologia - / Congreso 

Argentine de Biotecnologia. Buenos Aires, Junio 1994. 

Investigation de anticuerpos en pacientes tratados con interferon alfa 2 
recombinante. 

Gonzalez E, Dabsys S, Rendo P. Criscuolo ME, Vidal A. 

Biolatina 94, II Feria Congreso Latinoamericano de Biotecnologia - / Congreso 
Argentino de Biotecnologia. Buenos Aires, Junio 1994. 

Tratamiento con eritropoyetina recombinante humana, rHuEPO, en pacientes 
prematures, de 34$, de muy bajo peso, 

Rendo P, Vivas N, Schvartzman G, DiGregorio J, Vain N, Vidal A, Carcagno M, 
Gonzalez E, Criscuolo ME. 

Congreso Nacional IV Jornada Latinoamericana de Trabajos Cooperatives en 
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Hematologfa, Inmunologla y Hemoterapia.. La Habana, Cuba, 1993. 

Desarrollo de un radioinmunoensayo para eritropoyetina humana. 

Gonzalez E, Carcagno M, Rendo P, Criscuolo ME, Vidal A 
JorFyBI: Buenos Aires, 1992. 

Determlnacl6n de la actividad blo!6gica de eritropoyetina humana: Optimizacl6n 
de un ensayo in vivo. 

Criscuolo ME, Vidal A, Carcagno M f Alipi RM, Barcel6 R, Marangunich L, Bozzini CE 
JorFyBI: Buenos Aires, 1992. 

Tratamiento de anemia causada por la insuficiencia renal cr6nlca en pacientes 
hemodializados con rHuEPO obtenida de la Imea celular BNK. 

Depine S, Ferder L, Sanchez Avalos JC, Feler N, Challu A, Diez O, Inserra F, Landi J, 
Celia 0, Pisciotano F, De Leone H, Vivas N, Greco J, Rendo P ( Diaz B, Bidegaray JC f 
Criscuolo ME, Diaz A. 

Congreso Latinoamencano de Nefrologia t Quito, 1991 

Dificultad en el diagnostico de las poliglobulias verdaderas. 

Flores G, Pombo G, Vidal A, Rendo P, Criscuolo ME, Gaite ME, Goldztein S. 
Congreso Argentino de Hematologia, Mar del Plata, Argentina, 1991. 

Utillzacl6n de anticuerpos monoclonales en la produccion a escala industrial de 
interferon alfa 2 humano recombinants. 

Carcagno M, Vidal A, Prync A, Barrio Rendo ME, Mella D, Carbonetto C, Dabsys S, 
Criscuolo ME 

FENABIO, San Pablo, Brasil, 1991 

Interference en la medicidn de eritropoyetina fnrnunoreactiva en extractos de 
tejidos, 

Vidal A, Carcagno M F Criscuolo ME, Alippi RM, Barcel6 AC, Leal T, Bozzini CE. 
Congreso Argentino de Nefrologfa, Rosario, Argentina, 1990. 

Interference in the estimation of immunoreactrve erythropoietin In mouse 
submaxillary gland homogenates. 

Vidal A, Carcagno M, Criscuolo ME, Leal T f Alippi RM T Barcel6 AC, Bozzini CE. 
Annual ISEH Meeting, Seattle, Washington, 1990. 

Superinduccl6n de la activacion linfocitaria por virus Sendai medida por la 
sfntesis de una protefna. 

Costas M, Mella D, Criscuolo ME, Diaz A, Artz E, Nahmod VE. 
Congreso ALAI, San Pablo, Brasil, 1989. 

Production of natural interferons for antiviral therapy. 

Criscuolo ME, Vidal A, Mella D, Caputo M, Diaz A, 

Conferencia Intemacional sobre el impacto de las enfermedades virales en el desarrollo 
de paises de Latinoamdrica y de la regidn del Caribe. Mar del Plata, Argentina, 1988. 

Titulacion de IFN por medicidn de actividades enzimAticas. 

Criscuolo ME, Mella D F Caputo M, Diaz A. 
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SAIC Mar del Plata, Argentina, 1962 
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DR. MARCELO EDUARDO CRISCUOLO 
CURRICULUM V1TAE 
2003 



Biochemist graduated at the School of Pharmacy and Biochemistry of the University of 
Buenos Aires. Fellow of the Scientific Research Commission and Researcher at the 
Laboratory of Vasoactive Substances of the Institute of Medical Investigation of the 
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Appendix 2 



Alternative Purification Process 
Recovery (a) 

7,920 g of ammonium sulfate were dissolved in 30 liters of sterile 
concentrated solution obtained from culturing CHO (Chinese Hamster Ovary) cells 
producing EPO. After addition of ammonium sulfate, the solution was stored at 4 °C 
for 24 hours. Many contaminant proteins precipitated while the EPO remained in 
solution. The product was centrifuged at 5,000 RPM for 10 minutes in a Sorvall 
centrifuge, using a HG4L rotor. 

Concentration and Diafiltration (c) 

The material obtained from the previous step is concentrated and diafiltered 
according to the conditions described below: 

1. Equipment: 

A. Peristaltic pump: Watson Marlow - Cat. N° 302S 

B. Tubing: Masterflex - Cat. N° 06402-18 

C. Concentrator: Prep Scale Millipore CDU F006LC 

2. Solutions and buffers: 

A. 10 mM Sodium Dodecyl Sulfate (SDS) 

B. 1 mM Triton X- 100 

C. 0.1 NNaOH 

D. Buffer A: 10 mM NaH 2 P0 4 , pH 7.2 

3. Material to be processed: 

A. Selected fractions resulting from the previous example. 

B. Sample conditions: 

1) Volume: 30,000 ml 

2) pH:7.2 



The equipment was first cleaned, sanitized and equilibrated, and the following 
sequence of solutions and buffers were flowed through the equipment: 10 1 of 10 mM 
SDS; 40 1 of H 2 0; 10 1 of 1 mM Triton X-100, 40 1 of H 2 0; 10 1 of 0.1 N NaOH; 40 1 
of H2O; and, finally, 5 1 of Buffer A. The equipment was then ready to be used for 
concentration and diafiltration against Buffer A on the selected fractions, following 
the usual methodology. 

The final volume of the concentrated product was between 2,000 to 3,000 ml, 
its conductivity was 1,100-1,550 |uS/cm, and its pH, 7.2. 

Anionic Exchange Chromatography (d) 

The material resulting from the previous example was chromatographed using 
an anionic exchange matrix, as follows: 

1. Equipment: 
A. Column: 

1) Diameter: 5.6 cm 

2) Bed height: 41 cm 

3) Matrix 

a. Q-Sepharose Fast Flow (Pharmacia) 

b. Volume: 1 1 

2. Solutions and buffers: 

A. Buffer A: lOmM NaH 2 P0 4 , pH 7.2 

B. Buffer H: 50mM NaH 2 P0 4 , pH 7.2 

C. Buffer C: 200 mM NaH 2 P0 4 , 500 mM NaCl, pH 7.2 

D. 0.5 N NaOH 

3. Material to be chromatographed 

A. Ammonium sulfate supernatant, duly concentrated and diafiltered. 

B. Sample conditions: 

1) Volume: 2,000 to 3,000 ml 

2) Conductivity: 1,100-1,550 |aS/cm 

3) pH:7.2 



To equilibrate the column the following solutions or buffers in the quantities 
hereinafter detailed were sequentially passed through it: 1.0 volume of the column 
("vc") (1 1) of H 2 0; 1.0 vc (1 1) of 0.5 N NaOH; 2.0 vc (2 1) of H 2 0; 1.0 vc (1 1) of 
Buffer H; 1.0 vc (1 1) of Buffer A; 1.5 vc (1.5 1) of Buffer C; and, finally, 5.0 vc (5 1) 
of Buffer A. 

Once the column was equilibrated, the material to be chromatographed was 
loaded. Said loading was performed at room temperature at 30 ± 5 cm/hour. 
Thereafter, the elution was performed at the same flow rate and temperature, and the 
solutions and buffers hereinafter detailed were passed in the following order: 1.5 vc 
(1.5 1) of Buffer A; thereafter, a gradient of Buffer A-Buffer C was applied, starting 
from a 100:0 ratio of said buffers until a 86:14 ratio of said buffers in a total volume 
of 2.0 vc (2 1) was reached; once the gradient had finished, a Buffer A-Buffer C step 
(86:14) in a total volume of 2.0 vc (2 1) was performed; thereafter, a gradient of 
Buffer A-Buffer C was applied, starting from a 86:14 ratio of said buffers until a 
67:33 ratio of said buffers in a total volume of 1.0 vc (1 1) was reached; once the 
gradient had finished, a Buffer A-Buffer C step (67:33) in a total volume of 2.0 vc (2 
1) was performed; once the step had finished, 1.5 vc (1.5 1) of Buffer C were passed 
through the column. The selected EPO containing fractions were filtered under sterile 
conditions through a 0.22 [im pore membrane and stored at 4 °C. 

Cationic Exchange Chromatography (e) 

The material resulting from the previous example was chromatographed using 
a cationic exchange matrix, as follows: 

1. Equipment: 
A. Column: 

1) Diameter: 5.6 cm 

2) Bed height: 41 cm 

3) Matrix 

a. SP-Sepharose Fast Flow (Pharmacia) 

b. Volume: 1 1 



2. Solutions and buffers 

A. Buffer D: 12.5 mM Na 2 HP0 4 .12H 2 0, 4 mM Citric Acid, pH 6.0 



B. Buffer E: 12.5 mM Na 2 HP0 4 .12H 2 0, 4 mM Citric Acid, 500 mM NaCl, pH 6.0 

C. 0.5NNaOH 



3. Material to be chromato graphed 

A. Fractions selected from the previous example, adjusted to pH 6.0 ±0.1 with 
solid Na2HP04.12H 2 0 and diluted until reaching a conductivity of 
5.5±0.4mS/cm. 

B. Sample conditions: 

1) Volume: 3,000 ± 500 ml 

2) Conductivity: 5.5 ± 0.4 mS/cm 

3) pH: 6.0 ±0.1 

To equilibrate the column, the following solutions or buffers in the quantities 
hereinafter detailed were sequentially passed through it: 1.0 vc (1 1) of H 2 0; 1.0 vc 
(1 1) of 0.5 NNaOH; 1.0 vc (1 1) of Buffer E; and, finally, 1.5 vc (1.5 1) of Buffer D. 

Once the column was equilibrated, the material to be chromatographed was 
loaded. Said loading was performed at room temperature at 30 ± 5 cm/hour. 
Thereafter, the elution was performed at the same flow rate and temperature, and the 
solutions and buffers hereinafter detailed were passed through it in the following 
order: 1.5 vc (1.5 1) of Buffer D; thereafter, a gradient of Buffer D-Buffer E was 
applied starting from a 100:0 ratio of said buffers until a 50:50 ratio of said buffers in 
a total volume of 2.0 vc (2 1) was reached; once the gradient had finished, 1.0 vc (1 1) 
of Buffer E was passed through the column. The selected EPO containing fractions 
were filtered under sterile conditions through a 0.22 jam pore membrane and stored at 
4°C. 

Hydrophobic Interaction Chromatography (b) 

The material obtained from the previous step, properly conditioned, is 
chromatographed using an Hydrophobic Interaction matrix (Phenyl Sepharose 6 Fast 
Flow low sub. -Pharmacia) according to the following parameters: 



1. Equipment: 
A. Column: 



1) Diameter: 5.6 cm 

2) Bed height: 20 cm 

3) Matrix: 

a. Phenyl-Sepharose 6 Fast Flow low sub. (Pharmacia) 

b. Volume: 500 ml 

2. Solutions and buffers: 

A. Buffer A: lOmM NaH 2 P0 4 , pH 7.2 

B. Buffer F: lOmM NaH 2 P0 4 , 1.8 M (NH 4 ) 2 S0 4 , pH 7.2 

C. 20% isopropyl alcohol 

D. O.SNNaOH 

3. Material to be chromatographed : 

A. Selected fractions from previous example. 

B. Sample conditions: 

1) Volume: 6,000 ml 

2) Conductivity: 5,000-8,000 |^S/cm 

3) pH:7.2 

To equilibrate and sanitize the column the following solutions or buffers in the 
quantities hereinafter detailed were sequentially passed through it: 1.0 vc (500 ml) of 
H 2 0; 1.0 vc (500 ml) of 20% isopropyl alcohol; 1.0 vc (500 ml) of H 2 0; 1.0 vc (500 
ml) of NaOH 0.5 N; 1.0 vc (500 ml) of H 2 0; and, finally, 1.0 vc (500 ml) of Buffer F. 

Once the column was equilibrated, the material to be chromatographed was 
loaded. Said loading was performed at 4 °C, at a 19 cm/hour flow. Thereafter, the 
elution was performed at the same flow rate but at room temperature, and the 
solutions and buffers hereinafter detailed were passed through the column in the 
following quantities and order: 1.0 vc (500 ml) of Buffer F; thereafter, a gradient of 
Buffer F-Buffer A was applied, starting from a 85:15 ratio of said buffers until 50:50 
ratio of said buffers in a total volume of 10.0 vc (5,000 ml) was reached; when the 
gradient had finished, 1.0 vc (500 ml) of Buffer F-Buffer A in a 30:70 ratio was 
passed through the column; thereafter, 1.0 vc (500 ml) of H 2 0, and, finally, 1.0 vc 
(500 ml) of 20 % isopropyl alcohol were passed through the column. The selected 
EPO containing fractions were filtered under sterile conditions through a 0.22 \xm 
pore membrane and stored at 4°C. 



Concentration and Diafiltration (f) 



The fractions resulting from the previous example were concentrated and 
diafiltered according to the following parameters and conditions: 

1. Equipment: 

A. Peristaltic pump: Watson Marlow - Cat. N° 302S 

B. Tubing: Masterflex - Cat. N° 06402-18 

C. Concentrator: Prep Scale Millipore CDU F002LC 

2. Solutions and buffers: 

A. 10 mM Sodium Dodecyl Sulfate (SDS) 

B. 1 mM Triton X- 100 

C. 0.1 NNaOH 

D. Buffer B: 10 mM NaH 2 P0 4 , 150 mM NaCl, 0.05 mg/ml Lactose, pH 7.2 

3. Material to be processed: 

A. Selected fractions resulting from the previous step. 

B. Sample conditions: 

1) Volume: 3,000-6,000 ml 

2) Conductivity: 150 db 30 mS/cm 

3) pH:6.0 

The equipment was first, cleaned, sanitized and equilibrated, letting pass 
through it the following sequence of solutions and buffers: 10 1 of 10 mM SDS; 40 1 
of H 2 0; 10 1 of 1 mM Triton X-100, 40 1 of H 2 0; 10 1 of 0.1 N NaOH; 40 1 of H 2 0; 
and, finally, 5 1 of Buffer B. In this way, the equipment was ready to be used for the 
concentration and diafiltration procedures against Buffer B on the selected fractions, 
following the usual methodology. 

The conductivity and pH of the final product were 15,500-19,000 mS/cm and 
7.2, respectively. The solution was stored at 4 °C. 



Molecular Exclusion Chromatography (g) 

The material resulting from the previous example was chromato graphed using 
a molecular exclusion matrix, as follows: 

1. Equipment: 
A. Column: 

1) Diameter: 5.6 cm 

2) Bed height: 73 cm 

3) Matrix 

a. Sephacryl S-200 HP (Pharmacia) 

b. Volume: 1,800 ml 

2. Solutions and buffers: 

1) Buffer B: lOmM NaH 2 P0 4 , 150 mM NaCl, 0.05 mg/ml Lactose, pH 7.2 

2) 0.5NNaOH 

Material to be chromato graphed 

A. Fractions selected from Example 13, concentrated and diafiltered. 

B. Sample conditions: 

1) Volume: 350 to 600 ml 

2) Conductivity: 15,500-19,000 mS/cm 

3) pH: 7.2 

To equilibrate the column, the following solutions or buffers in the quantities 
hereinafter detailed were sequentially passed through it: 1.0 vc (1,800 ml) of H 2 0; 1.0 
vc (1,800 ml) of 0.5 N NaOH; 1.0 vc (1,800 ml) of H 2 0; and, finally, 3.0 vc (5,400 
ml) of Buffer B. Once the column was equilibrated, 34 ml from the material to be 
chromatographed were loaded. Said loading was performed at room temperature at 
25 ± 3 cm/hour. Thereafter, the elution was performed at the same flow and 
temperature rates, and 0.75 vc (1,350 ml) of Buffer B were passed through the 
column. This procedure was repeated until the material to be chromatographed was 
completely utilized. The selected EPO containing fractions were filtered under sterile 
conditions through a 0.22 jam pore membrane and stored at 4 °C. 

With this step, the purification process was concluded, and the EPO obtained 



by means of it was assayed for identity and biological activity as stated in Example 8. 

The global yield of the entire purification process and the purity degree of the 
EPO obtained by means of this process were very similar to those stated in Example 7 
of the application. 



